Site-specific mutagenesis of the class I regulatory element the Q10 gene allows expression in non-liver tissues.
Classical transplantation Ag are found on nearly all cells, whereas Ag encoded by the genes of the Qa/Tla region have a restricted tissue distribution. To investigate the cause of these different patterns of expression, we have compared the regulatory regions of Q10, a Qa region gene that is expressed only in liver, with those of H-2Ld. Gel retardation analysis shows that the nuclear factor (rI) that binds to the inverted repeat (TGGGGATTCCCCA) of the class I regulatory element (CRE) present in H-2Ld and other classical class I genes does not bind to the equivalent region of the Q10 gene. However, the Q10 CRE binds another nuclear factor (rII) that binds to the H-2Ld CRE. The sequence of the Q10 CRE differs from the sequence present in classical class I genes by three nucleotides, two of these changes are within the inverted repeat sequence (TGaGGAcTCCCCA) and disrupt the region of dyad symmetry. We have used site-specific in vitro mutagenesis to individually change these two nucleotides and have investigated the ability of this region to promote transcription with and without these substitutions. A change of either base restores transcriptional activity in chloramphenicol acetyl transferase assays and allows for binding of the rI nuclear factor. These results suggest that the failure of the Q10 CRE to bind the rI nuclear factor may play a role in preventing Q10 expression in tissues other than the liver and fetal yolk sac. Thus, the dichotomy between the widespread tissue expression of classical class I genes and the restricted tissue expression of class I genes of the Qa/Tla region may be due in part to differences in the cis acting regulatory sequences that interact with trans-acting nuclear factors to direct transcription.